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DETAILED ACTION 



Withdrawn Rejections 

1 . Applicant, via amendment lias overcome tine rejection of claims 6-1 0 under 35 
U.S.C. 101. The rejection has been respectfully withdrawn. 



Claim Objections 

2. Claim 1 is objected to because of the following informalities: "mapping" on the 
third last line should be "map". Appropriate correction is required. 



Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 6-10 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the Invention. Claim 1 recites the limitation "the data exchange is a 
direct data access in accordance with the mapping relationship". It is unclear how this 
limits the claim. Applicant's system exchanges data by operating a crossbar switch (as 
shown in figure 2). It is both unclear what is meant by "a direct data access" and how 
setting a crossbar switch can be "a direct data access". It is unclear whether the phrase 
limits the exchange itself or the data's accessibility following the exchange. Additionally, 
the term "direct" is vague. It is unclear whether the data is direct (i.e. location) or if the 
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access is direct (metliocl of access) It is unclear at whicli point sometliing is directly 
accessed (through a buffer/driver, through a multiplexer, through a decoder, through a 
shifter, etc...)- Also, it is unclear in relation to what the access is direct. Claims 7-10 
are rejected due to their dependence on indefinite parent claim 6. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 6-1 0 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Berenbaum et al. (U.S. Patent Number 6658551 B1) herein referred to as Berenbaum in 
view of Zaiamea et al. (Hierarchical Clustered Register File Organization for VLIW 
Processors), herein referred to as Zaiamea. 

7. Regarding claim 6, Berenbaum discloses A method for inter-cluster 

communication in a processing system that employs register permutation comprising, 
providing clustered functional units ( Functional Units [FUl: see fig. 8 ) and the clustered 
function units having at least one global register file (Including all register Files: see Fig. 
8: Note that the term "register file" is interpreted as a group of registers and a group of 
register files is still a register file) ; partitioning the at least one global register file into at 
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least one sub-register file ( each of the individual register files: see Fig. 8 ). wherein the at 
least one sub-register file maps to at least two clustered functional units respectively 
(each file can map to any of the functional units: see Fig. 8: col. 7. lines 8-15 ): wherein 
establishing a mapping relationship between a global register file and a clustered 
functional unit ( by setting the crossbar switch 820: see Fig. 8 ): and the clustered 
functional units exchanging data by permutations of the sub-register files of the at least 
one global register file through setting crossbar switches (see Fig. 8: Col. 7. lines 12- 
15), without transferring the data (banks are chosen by changing the crossbar switch 
not by copying data to the other register files; by controlling the crossbar switch, the 
connections between register files and functional units is changed without moving data ), 
wherein the permutations mapping the sub-register files of the at least one global 
register file to the clustered functional units (by setting the crossbar switch 820: see Fig. 
8: col. 7. lines 12-15) and the data exchange is a direct ( setting a crossbar is direct ) 
data access (setting crossbars makes data accessible) in accordance with the mapping 
relationship (this relationship determines which FU is going to be receiving the data: see 
fifl^). 

Note that crossbar logically switches positions of the global registers, it is 
interpreted as exchanging data between the registers when viewed in light of the 
specification. The specification shows that register data is only virtually 
exchanged in the same way that Berenbaum discloses. 

Berenbaum does not explicitly disclose at least one local register file; mapping 
each of the at least one local register file to one of the clustered function units, wherein 
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establishing a mapping relationship between a global register file, a local register file 
and a clustered functional unit. 

Zaiamea teaches at least one local register file (Local register files CI 6; see 
Figure 3); mapping each of the at least one local register file to one of the clustered 
function units (See Figure 3), wherein establishing a mapping relationship between a 
global register file, a local register file and a clustered functional unit (see Figure 3; 
Section 4, first paragraph). 

At the time of the invention, it would have been obvious for one of ordinary skill in 
the art to have modified the invention of Berenbaum, by adding at least one local 
register file maps to one of the clustered function units, wherein establishing a mapping 
relationship between a global register file, a local register file and a clustered functional 
unit, as taught by Zaiamea, in order to increase execution speed of instructions that do 
not need to transfer data to global register files by using local register files. 

8. Regarding claim 7, Berenbaum further discloses the register permutation is done 
by dynamically changing the port mapping between the sub-register files of the global 
registers and the functional units (with Input Crossbar Switch, see fig. 8). 

Note that routing data from one place to another is considered mapping. 
Therefore, changing the destination of the register is considered changing the port 
mapping. 
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9. Regarding claim 8, Berenbaum further discloses the port mapping is done with a 
predetermined routing structure (Input Crossbar Switch; see fig. 8). 

1 0. Regarding claim 9, Berenbaum further discloses the size of said portioned 
register file and number of said ports are both scalable (see cols. 5-7; note the variables 
N and K showing the scalability). 

Further note that in any register file, the size is scalable. It would always be 
possible with minimal redesign to change the number of registers or ports. The claim 
merely states that the register file be able to have different sizes (be scalable). 

1 1 . Regarding claim 1 0, Berenbaum further discloses any number of cluster 
structures (M; see fig. 8). 

Response to Arguments 

1 2. Applicant's arguments with respect to claims 6-1 0 have been considered but are 
not persuasive. 

13. Applicant states: 

[Argument 1]: The cited prior art, Berenbaum et al, teaches a multithreaded 
processor processes each thread with a designated register file. All threads 
share the same functional unit. The crossbar switch as taught by Berenbaum et 
al accesses the operands from the designated register file of each thread for 
process. However, the current invention disclosed one register file for a function 
unit being partitioned into global and local register files. The architecture of the 
current invention is different from what was taught by the cited prior art. 
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As stated in the rejection, Examiner admits that local register files are not taught 
by Berenbaum. This deficiency is taught by Zaiamea as shown above. 

14. Applicant states: 

[Argument 2]: The cited prior art, Zaiamea et al, teaches partitioning the shared 
registered file into clustered registered file. Zaiamea et al teaches storing data at 
the shared register file for operation access. However, the current invention does 
not transfer the data for operation access. The cluster communication disclosed 
by the current invention is maintaining the data at the original register file without 
transfer the data before the operation access. The operation data access of the 
current invention is a direct access in accordance with the mapping relation. 

[Argument 3]: The current invention teaches "the clustered functional units 
exchanging data by permutations of the sub-register files, without transferring the 
data". 

Examiner disagrees. The claim explicitly states that the data exchange is done 
"without transferring data". Therefore, exchanging data cannot include transferring the 
data to the functional unit. The claimed invention must only include setting a crossbar in 
order to make the data available to the functional unit. Berenebaum clearly discloses 
this. Setting a crossbar switch to route (or make available) register files to different 
functional units is exchanging data (and what is done in Applicant's invention). Even 
with the addition of Zaiamea (the global registers would be connected through the local 
register to the functional unit), the crossbar switches are still set and the data becomes 
available to be transferred to the functional unit (albeit through the local register file). 
Since the claim does not recite any limitations directed to the actual movement of the 
data from the global register file to the functional unit, the claim merely requires 
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crossbar switches to be set in order to change the accessibility of the data (which is 
made obvious by the combination shown above). 



15. Applicant states: 

[Argument 4]: The current invention teaches "the data exchange is a direct data 
access in accordance with the mapping relationship". The cited prior art failed to 
teach the claimed limitation. Examiner is respectfully requested to provide a 
primafacie evidence for such a rejection. 

See above regarding the rejection under 35 USC 112 second paragraph. 

Additionally, setting crossbars (as done in Applicant's system) is a direct manner of 

exchanging data. 



16. Applicant states: 

[Argument 5]: The current invention claims "the clustered functional units 
exchange data by permutation of the sub-register files of the at least one global 
register file through setting crossbar switches". The cited prior art, Berenbaum et 
al, failed to teach the claimed limitation. Examiner is respectfully requested to 
provide a prima facie evidence for such a rejection. 

Examiner disagrees. As shown in the rejection above, the limitation is taught. 

Additionally, data is exchanged and sub-registers are permuted when the crossbar is 



17. Applicant states: 



[Argument 6]: The current invention claims "the permutation maps the sub- 
register files of the at least one global register file to the clustered functional 
units." The cited prior art, Berenbaum et al, failed to teach the claimed limitation. 
Examiner is respectfully requested to provide a prima facie evidence for such a 
rejection. 
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Examiner disagrees. As stated above: "Setting a crossbar switch to route (or 
make available) register files to different functional units is exchanging data (and what is 
done in Applicant's invention). Even with the addition of Zaiamea (the global registers 
would be connected through the local register to the functional unit), the crossbar 
switches are still set and the data becomes available to be transferred to the functional 
unit (albeit through the local register file)." Exchanging or creating this connection (even 
through the local register files) is mapping. 



Conclusion 



1 8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jesse R. Moll whose telephone number is (571 )272- 
2703. The examiner can normally be reached on M-F 10:00 am - 6:30 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alford Kindred can be reached on (571 )272-4037. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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